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Evolution of the ToxCast Program
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1st ToxCast Data Summit (2009) 2nd ToxCast Data Summit (2014)

Data Exploration Application



With That Evolution Comes Greater 
Scrutiny and Higher Expectations
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Data quality, 
validation



Decision Context is an Important 
Determinant
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Prioritization Screening Assessment



Five Keys for Incorporating ToxCast 
into Regulatory Decisions
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Data Quality

• Data pipeline revamp and consolidation
• More robust and statistically rigorous
• Data caution flags
• Release of updated data as zip file (Early October)
• Updated Dashboard (Late October/Early November)

• External data audit
• Verification of pipeline function and output
• Evaluation of curve fits
• Complete in 2015

• Analytical QC on chemical libraries
• LC/MS run complete, follow-up runs on inconclusives ongoing
• LC/MS runs on stability samples 
• GC/MS runs (Mid October)
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Progress on Analytical QC
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NCGC (NCATS) - Drugs

• “Inconclusives” require additional 
follow-up & method development

• NTP & EPA libraries contain much 
higher proportion of inconclusives 
(e.g., low MW cmpds, dyes, metals)

• Very low “fail” rate

(54%)
Purity>90%

(80%) (35%)

NTP – Industrial/Environ EPA – Industrial/Environ

Inconclusives

Inconclusives
(49%)

(47%)



Five Keys for Incorporating New 
Technologies into Regulatory Decisions
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Data Transparency

• Availability of raw and processed data

• Public release of new data pipeline 
• R-package in CRAN (November)

• Development of ToxCast ‘Owners Manual’
• Chemical Procurement and QC
• Data Analysis
• Assay Description & Performance Characteristics
• Planned release in December

• Computational model archive
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Assay Performance Characteristics
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Five Keys for Incorporating New 
Technologies into Regulatory Decisions
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Performance Validation Framework

• Follow current validation practice to the extent possible and 
practical

• Make increased use of reference compounds to better 
demonstrate assay reliability and relevance

• Implement a web-based, transparent, and expedited peer 
review process
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ALTEX 30(1):51-6, 2013



Five Keys for Incorporating New 
Technologies into Regulatory Decisions
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Methodological Gaps

• Metabolic competence of assays
• Internal research effort
• Yet2 technology scouting
• Gated challenge

• Biological space covered by current assays
• Evaluation of high-throughput transcriptomic assay

• Chemical space covered by library
• Other vehicles (e.g., water)
• Volatiles
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Five Keys for Incorporating New 
Technologies into Regulatory Decisions
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Stakeholder Engagement

• Development of the iCSS Dashboard
• http://actor.epa.gov/dashboard/

• Release of the iCSS Dashboard Training Videos
• http://epa.gov/ncct/toxcast/data.html

• ToxCast Stakeholder Workshops and Data Summit

• ToxCast Communities of Practice
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Dashboard Development
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Thank You from the NCCT Team!
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